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T E~E G L I D E R 

Of 

The College Aviation Gxotgp of the TeohnloaJ. Hlg^ Sohool, Haaovex. 

By 

W. Blume. 

The Glidev of the Ck}llege Aviation Grorp tr&a oonstruoted 
fzom a design of Di. Ing. 0, Zleulelung, and under his direotlon 
by i;he S-cudents of the Hanovex Technioal Hi^ Scdiool^ Ueaszs. 
W. Blme« Hentsen^ Ifaztens, as etudents', -woxlc They -aaxe encouz^ 
aged In this -vozk and helped teohnloally by Pzof • Dz. Ing. A. 
Pzfill and Dipl. Ing. H. Dozniez, Qhlef Engineez of the "Earn" 
Conoezn, The aezodynaxlcal ohazaotezistlos and stability veze 
tested in the Gflttlngen Aezodynamlcal Labozatozy (See Figs. 3 
and 4). The glldez was equipped with pneuinatio tizes axA slcids 
by the Continental Bubbez and Qattapezoha Goopany. 

The design and oonstzuotion weze based on the following 
pzinoiples: 

1. Fzom an aezodynamioal point of viewj the glidez will be 
made to descend as slowly as possible. A gliding angle azui a 
value 7 3 = 300 nay be zeadhed by the choioe of a vezy good as- 
peot zatio, a pzofile of specially good penetzation, avoidance of 
dead zesistanoes, and a vezy good fozm of fuselag^. 

8. Foz static zequizements, zigidity and zesistanoe axe az- 
zanged to.aieet the conditions of vezy vazied loads. 

3. The construotion Is as slinple as possible. 

* Fzam "Zeitschzift fi!iz Flugteohnik und Motozluf tsohif f ahzt j " 
Novembez IS, 1921. 



4. ?ror. ths pmotioal point of view, great ease of assei!:- 
bling "and damountlng has been sougiht. 

T'ae sliape and dimensions axe given In 71g«- 1. 

The vlngs are of tlie oantllsver type and have a spetn of 
13.6 r. The ohoxd of the wing in the oentex is 1.45; at the 
exti*e::iltleB> 0.75 :p. The wing area Is 16 square r.eters and the 
mean aspect ratio 1:10. For the praotloal reasons above men- 
tioned, the wings are nade in three parts. The nlddle part is 
laade ^Ith a oonstant profile so that it forms an angle of zero 
Inoldenoe with the upper surfsLoe of the fuselage. The center 
wing is 35 an, thiok. In tlie outer parts the angle of inoldenoe 
bdoomes sinaller while at the same time the wings are reduoed 
in thiokness. 

The oonstruotlon of the wing differs from the usual two- 
spar type. The main spar is an I-beam lying in the meaji line 
of pressure and speoially strengthened "by ceajis 6£ girders and 
a lattioe work web. The dimensions of this beam have been ar- 
ranged with a view to preventing damage to the glider in oase 
it should turn over on the wing tips in landing. The spar of- 
fers great ssourlty slnoe the faotor. of safety is everywhere 
over five, and in parts , exoeeds ten. By giving a suitable £ot^ 
to the flanges the weight is reduoed to a minimum. The part of 
the ring in front of the spar is oovered with plywood and, -rith 
the spar forms a rigid torsion tube. This tube has 'everywhere 
a faotor of safety of at least 3.5 and also increases the feu>tor 
of safety of the I-beam. By this arrangement an ertremely rigid 
and strong wing Is secured as well as a very smooth and firm 
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lea-ding edge, thereby ensuring a good preservation of the profile;. 

The weAn ribs are at a distanoe of 0*5 nu from eaoh other. 
They are standard ribs, each being able to support a wel^t of 
about 40 kg. By using suitable materials great econoxoy can be 
made in weight. In the spaces between the main ribs are placed 

m 

secondary ribs in the forvrard part and on the tgpper side of the 
rear part in order to strengthen the wing. The ;.'ear pajrt is cov- 
ered with a light, strong fabri^o. 

The ^ng is attached to the fuselage in three places. The 
main attadbment is a bolt joining the v?ing I-beam with the fus- 
elage. The wing is also attached to the ends of two struts 
iRhich are connected with two vertical fuselage struts. , The bolts 
are easily accessible, ensuring rapid demounting; 

The wing paurts are intentionally over-dimensioned and are 
also so formed that when the bolts are loosened the wing can be 
moved backward or forwajrd by 80 cm. When the bolts are tigjht- 
ened the wing is again solid. It can therefore be exactly bal- 
anced. For instance, it can fly close behind another airplane 
of very different weight without causing any change of position, 
though with another type of airplane suoh change oould only be 
avoided by means of additionsil weight or aja inefficient an^e. 

The form of the attachments further gives free action to 
the wing and eliminates all danger of the loosening of the bolts. 
Still, as further security in case a severe shock on the wing 
tips caused by a sideslip in landing should throw extra stress 
on the soaller and weaker connections, the wing is svqpported by 
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a short, strong strut oonneoting the wing spar with the fuselage. 

In designing the oonneotions of the outer parts of the wing 
with the middle part, espeoiaJ. oare was taJken to msLke a oonneo- 
tion whloh would be proof a^inst landing shooks emd sudden dr^cs 
during flight. This is done bjr rruming special end spars fron 
the torsion tube to three points, namely, to the two flanges of 
the I-beam and to the nose. 

The flanges and web of the I'-beaai are assembled by a fitting, 
throwing the bending and tension stresses on the flange bolts. 
A seoond devloe with a bolt on the nose of the spar bears the 
stress arising from head re si stance etodj in connection with the 
main .spar -fitting, that ajrising from torsion. All three bolts 

oan easily be .loosened jond are quite aooessible, so that the end' 
parts can be taken off in a few minutes. This gives great facil- 
ity for carrying out repairs. 

The ailerons are flaps, eaoh having an area of 0.88 square 
meters. Thsy are aotuated by control «rires. 

The fuselage was also designed in aocordanoe with the prinr- 

oiplee already given, espedal value being attacdied to stability, 

simplicity of construction, and good view for the pilot. The for-.. 

of the npse of the fuselage and the arrangement of the oookpit 

and fuselage imder the wings are based on aerodynamioal grounds 

and on the necessity of giving ithe pilot the best possible view. 

The tall' -nas fixed as high as possible in order to give a large 

f 

angle of incidence at starting and landing. 



- 5 

So that the pilot raay be assured of azrrple proteotioii trhsn 
In dif fioultlea, tiae fore paxt of the fuselage has been made 
extra rigid. The strengthening device oonslsts prlnolpally of. 
two strong ash hoops, stretohing from the nose round the thiofc- 
est part of the fuselage and including the pilot's seat. These 
hooDs are conns oted with tiro cross bars to the forward part of 
the frsce. The fuselage is entirely covered T7lth plywood. 

The t£.il is- quadrangular and is constructed on the usual 
framework principle. Th3 ends r.re covered with plywood and the 
tapper and lower surfsxses with fabric. In this way we. get an 
extremely rigid and resistant structure which is very li^t« 
weighing about 25 kg. 

The bejLanoed elevator -f orms the horizontal portion of the 
tail. It has an area of 1.875 square ureters and is actuated 
throu^ a bar. The axis of rotation is chosen so that it lies 
In the oenter of pressure eoid the bar does not require much 
power. The unbalanced rudder lies above the fuselage. ■ It has 
an area of C.4S square meters and the fin an area of O.S square 
meters. The rudder' Is aotuated tlirough control wires, which, 
:;,lke the bar, are Inside the fuselage. Both- elevator and rud- 
der can easily be decounted. The arre£ngement of controls in 
the cockpit is the one usually adopted up to the present, and 
oonslsts of lever and foot controls. 
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Tlie usual nethod of launohlng xiaa not adpptdd slnoe it I-jl- 
volves great real stance at the starb and Is very disedvantageo-'E 
in the case of a glider. These considerations led to the choice 
of a landing gecj; in which the vheels ore replaced by halls. 

The axles of these 'balls are in the fuselage and suce easily 
aooefisible. Both the axles and balls can easily be replaced. 
Under ths fussl£.ge only the bottozs o^ the balls is visible. 
They cause scarcely any head reslstajace and facilitate the tal:e- 
off. Furthermore J on account of the landing gear design the 
r.achine oar. easily glide laterally in case a side trind should be 
blovring, and that without giving rise to any dangerous stresses. 

The problem of the landing gear has been solved in a partlc- 
ulairly Ingenious way so as to form a pneumatic spring suspension. 
One of the three balls is placed at the nose as em impact wheel; 
the other two lie alrost under the center of gravity of the 
glider. 

In designing the landing geas, one of the requlr scents was 
to provide pnetosatio sujTports which, in case of a crash, preserve 
the ^Ing tips from injury. 

The performance expected from the construction of the glider 
were fully realized in the Rhon Olldlhg Cosipetitlons of 1931. 

Tr'^JOLSlated by .Paris Office, N.A.G.A. 





Fig. 1 - Glider of the Aviation 0\vCo of the Hanover Technical 

High School. 
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Fig. 2 - Pexfoimance of monoplane glider of 

the Hanover Technical High School, 9/5/21, 



Pilot 
Martens 



Height of 

starting point 400 m» 




Fig. 4, Polar diagram and curve, — = 
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of the model of the gliding airplane. 
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